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Abstract of JP2001053577 

PROBLEM TO BE SOLVED: To realize reduction 



in size and satisfactory characteristics by forming 
recessed parts for housing a piezoelectric substrate 
at a bottom part and a sidewall part, allowing the 
bottom part to carry a wiring pattern electrically 
connected with an electrode pattern and electrically 
connecting a first ground pattern and a second 
ground pattern including the wiring pattern. 
SOLUTION: A wiring pattern 41 A includes an 
inputting pad 42 A for an input bump electrode 31 A 
to contact with, an outputting pad 42b for an output 
bump electrode 3 1 B to contact with, a ground pad 
42C for ground bump electrodes 3 lh, 3 1 J to contact ?| 
and a ground pad 42D for a ground bump electrode 
311 and a dummy bump electrode 3 IK to contact, 
when a piezoelectric substrate is flip-chip-mounted. 
The pad 42C and the pad 42D are connected by a 
conductive pattern 42E. A conductive seal ring 42f 
consisting of the pattern 42E is formed continuously 
on the part 41 A so as to surround the pads 42 A to 
42D. 
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Description of corresponding document: EP1076414 



CROSS-REFERENCE TO RELATED APPLICATION 



[0001] The present application is based on Japanese priority application No. 1 1-227429 filed on Aug 
1999, the entire contents of which are hereby incorporated by reference. 



BACKGROUND OF THE INVENTION 



[0002] The present invention generally relates to surface-acoustic-wave devices and more particular] 
surface-acoustic- wave device for flip-chip mounting. 

[0003] Surface-acoustic-wave devices hereinafter designated as SAW devices are used extensively i 
various electronic apparatuses having a high-frequency circuit, including portable telephone sets, wi 
telephone sets, and various radio sets. By using a surface-acoustic-wave device, it becomes possible 
reduce the weight and size of these electronic apparatuses. 

[0004] On the other hand, the demand for size and weight reduction is still continuing in electronic 
apparatuses and hence in the SAW devices used therein. In the case of SAW devices, the size reduct 
to be achieved so as to avoid deterioration of attenuation characteristic outside the pass-band. 

[0005] FIG. 1 shows an equivalent circuit diagram of a SAW filter of a related art having a ladder-ty] 
construction, while FIG.2 shows the actual construction of the SAW filter of FIG. 1 in a cross-sectioi 
view. 

[0006] Referring to FIG.l, the ladder-type SAW filter includes resonators 13 and 14 connected in se 
and interposed between an input terminal 1 1 and an output terminal 12, and there are provided paral] 
resonators 15, 16 and 17 respectively shunting a signal path between the input terminal 1 1 and the S. 
filter 13, a signal path between the SAW filters 13 and 14, and a signal path between the SAW filter 
the output terminal 12, to the ground. These resonators 13 -17 are formed on a common piezoelectric 
substrate 10 of a LiTa03 or LiNb03 single crystal. 

[0007] FIG.2 shows the piezoelectric substrate 10 in the state that the piezoelectric substrate 10 is m 
on a filter package 20. 

[0008] Referring to FIG.2, the filter package 20 includes a bottom part 21 A covered by a conductor 
21a and a side wall part 2 IB, wherein the bottom part 21 A and the side wall part 2 IB form together 
depression 21C. Thus, the piezoelectric substrate 10 is accommodated in the depression 21C in such 
manner that the piezoelectric substrate 10 is mounted on the conductor film 21a covering the bottom 
21 A in a face-up state by way of an adhesive layer 21b. Thus, an electrode pattern corresponding to 
equivalent circuit diagram of FIG.l is formed on the top principal surface of the piezoelectric substn 
Further, wiring patterns 21c and 2 Id are formed on the top surface of the side wall part 2 IB, and the 
electrode pattern on the substrate 10 is connected to the wiring patterns 21c and 2 Id via respective b 
wires 22 A and 22B. 

[0009] It should be noted that the SAW device 20 of FIG.2 further includes a frame part 2 ID on the 
surface of the side wall part 2 IB so as to expose the wiring patterns 21c and 2 Id, and a metal cap 23 
provided on the frame part 2 ID. The metal cap 23 is connected to the ground pads 21e and 21f provi 
the bottom surface of the bottom part 21 A via respective ground patterns 22e and 22f formed on the 
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part 21 C. Further, the wiring patterns 21c and 2 Id on the side wall part 2 IB are connected also elect 
to corresponding electrodes that are provided on the bottom surface of the bottom part 21 A. 

[0010] In the filter package 20 of FIG.2, the bonding wires 2 ID and 2 IE are used for electrical conn 
between the SAW device on the piezoelectric substrate 10 and the wiring patterns 21c and 2 Id. In oi 
accommodate such bonding wires, the SAW device of FIG.2 has used the frame part 21C, while sue 
construction inevitably increases the height of the SAW package 20 and thus contradicts with the 
requirement of size reduction of SAW devices. 

SUMMARY OF THE INVENTION 



[001 1] Accordingly, it is a general object of the present invention to provide a novel and useful SAV 
device wherein the foregoing problems are eliminated. 

[0012] Another and more specific object of the present invention is to provide a SAW filter device h 
a compact size and simultaneously an excellent spurious suppression performance outside a pass-bai 

[0013] Another object of the present invention is to provide a surface-acoustic-wave device, compris 

a piezoelectric substrate; 

an electrode pattern provided on a principal surface of said piezoelectric substrate, said electrode pat 

forming a ladder-type surface-acoustic-wave filter; and 

a package body accommodating therein said piezoelectric substrate, 

said package body comprising: a bottom part carrying said piezoelectric substrate in a face-down sta 
a side wall part laterally surrounding said piezoelectric substrate on said bottom part, 
said bottom part and said side wall part forming together a depression accommodating therein said 
piezoelectric substrate, 

said bottom part carrying a wiring pattern for electrical connection with said electrode pattern, 
said wiring pattern including a first ground pattern and a second ground pattern in a mutually separai 
relationship on said bottom part, said first ground pattern and said second ground pattern being conn 
electrically with each other. 

[0014] Another object of the present invention is to provide a surface-acoustic-wave device, compris 
a package body having a mounting surface; 

a piezoelectric substrate mounted on said mounting surface in a face-down state; 
a first electrode pattern provided on a principal surface of said piezoelectric substrate facing said mo 
surface in said face-down state of said piezoelectric substrate, said first electrode pattern forming a 1; 
type filter; and 

a second electrode pattern provided on said principal surface of said piezoelectric substrate, said sec< 
electrode pattern forming a double-mode-type filter; 

each of said first and second electrode patterns including a plurality of ground electrodes formed on 
principal surface, 

said mounting surface carrying a first ground pattern making a contact commonly with said plurality 
ground electrodes of said first electrode pattern, said mounting surface further carrying a plurality of 
mutually separated second ground patterns each making an electrical contact with a corresponding o 
said plurality of ground electrodes of said second electrode pattern, 

[0015] According to the present invention, the space needed in the SAW device of the related art at 1 
part of the package body for accommodating the bonding wires is eliminated, and the size of the SA 
device is reduced successfully. By forming the first ground pattern on the package body as a part of 
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electrode pattern of the ladder-type filter in such a manner that the first ground pattern makes a conti 
with the ground electrode of an input/output shunting resonator, and by forming the second ground p 
on the package body so as to make a contact with the ground electrode of the intermediate shunting 
resonator shunting an intermediate signal path of the ladder-type SAW filter, and further by connect] 
first ground pattern and the second ground pattern electrically, suppression of spurious components < 
a pass-band of the SAW filter is improved substantially. The degree of suppression of the spurious 
components is improved further by interposing an inductance between the first and second ground p; 
and by optimizing the value of the inductance. 

[0016] By forming the ground electrodes in the form of stacking of a plurality of bumps, or by formi 
wiring patterns on the mounting surface in the form of stacking of a plurality of conductor patterns, 1 
problem of short circuit caused between the electrode pattern on the piezoelectric substrate and the g 
pattern on the mounting surface is successfully eliminated. 

[0017] The present invention is applicable also to a SAW device in which a plurality of electrode pa 
including the ladder-type electrode pattern is formed on the principal surface of the piezoelectric sub 
The SAW device includes the one in which an electrode pattern corresponding to a double-mode-typ 
is provided on the principal surface of the piezoelectric substrate in addition to the ladder-type electr 
pattern. 

[0018] Other objects and further features of the present invention will become apparent from the foil 
detailed description when read in conjunction with the attached drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is an equivalent circuit diagram of a typical ladder-type SAW device; 

FIG.2 is a cross-sectional diagram showing the construction of the ladder-type SAW device of FIG.] 
FIG.3 is a cross-sectional diagram showing the construction of a SAW device according to a first 
embodiment of the present invention; 

FIG.4 is a plan view showing an electrode pattern of a ladder-type SAW filter formed on a piezoelec 
substrate in the SAW device of FIG.3; 

FIG. 5 is a plan view showing a wiring pattern formed on a package body of the SAW device of FIG 
FIG.6 is a diagram showing the frequency characteristic of the SAW device of FIG.3 in comparison 
the SAW device of FIG.2; 

FIG.7 is a diagram showing the frequency characteristic of the SAW device of FIG.3 in comparison 
another SAW device; 

FIG. 8 is a cross-sectional diagram showing the construction of a SAW device according to a second 
embodiment of the present invention; 

FIG. 9 is a plan view showing a wiring pattern formed on a package body of the SAW device of FIG 
FIG. 10 is a diagram showing the frequency characteristic of the SAW filter of FIG.8; 
FIG. 1 1 is a cross-sectional diagram showing the construction of a SAW device according to a third 
embodiment of the present invention; 

FIG. 12 is a cross-sectional diagram showing the construction of a SAW device according to a fourth 
embodiment of the present invention; 

FIG. 13 is a cross-sectional diagram showing the construction of a SAW device according to a fifth 
embodiment of the present invention; 

FIG. 14 is a plan view showing an electrode pattern of a double-mode-type SAW filter formed on a 
piezoelectric substrate in the SAW device of FIG. 13; and 

FIG. 1 5 is a plan view showing a wiring pattern formed on a package body in correspondence to the 
electrode pattern of FIG. 14 in the SAW device of FIG. 13. 
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DETAILED DESCRIPTION OF THE INVENTION 



[FIRST EMBODIMENT] 

[0020] FIG. 3 shows the construction of a SAW device 40 according to a first embodiment of the pre 
invention. 

[0021] Referring to FIG. 3, the SAW device 40 includes a filter package body 41 and a piezoelectric 
substrate 30 mounted on the filter package 41 . The piezoelectric substrate 30 carries an electrode pat 
a ladder-type SAW filter corresponding to the equivalent circuit diagram of FIG. 1 on a bottom princ 
surface 3 OA thereof, and the piezoelectric substrate 30 is mounted on the filter package body 41 in a 
down state. 

[0022] On the other hand, the filter package body 41 includes a bottom part 41 A carrying a wiring p 
41a and further a side wall part 41 B formed on the bottom part 41 A, wherein the wiring pattern 41a 
includes a ground pattern and the bottom part 41 A and the side wall part 41 B form together a depres 
41C in the package body 41 such that the depression 41C accommodates therein the piezoelectric su 
30. Thereby, the piezoelectric substrate 30 is flip-chip mounted on the wiring pattern 41a on the bott 
part 41 A by way of bump electrodes 31. 

[0023] FIG.4 shows an example of the electrode pattern formed on the bottom surface 3 OA of the 
piezoelectric substrate 30 in correspondence to the ladder-type SAW filter represented in the equiva] 
circuit diagram of FIG. 1. In FIG.4, those parts corresponding to the parts described previously are 
designated by the same reference numerals and the description thereof will be omitted. 

[0024] Referring to FIG.4, the electrode pattern includes an input electrode pad 31a and an output 
electrode pad 31b respectively corresponding to the input terminal 1 1 and the output terminal 12, ant 
are provided interdigital electrode patterns 31c and 3 Id respectively corresponding to the SAW reso: 
13 and 14 connected in series between the input electrode pad 31a and the output electrode pad 31b. 
Further, the electrode pattern includes, in addition to the electrode patterns 31c and 3 Id, a parallel 
interdigital electrode pattern 31e shunting the signal path between the input electrode pad 31a and th 
interdigital electrode pattern 31c in correspondence to the SAW resonator 15, a parallel interdigital 
electrode pattern 3 1 f shunting the signal path between the interdigital electrode patterns 31c and 3 1 d 
parallel interdigital electrode pattern 31g shunting the signal path between the interdigital electrode \ 
3 Id and the output electrode pad 31b. Further, the foregoing principal surface 31 A carries thereon a 
pad 3 lh connected to the interdigital electrode 3 le, a ground pad 3 li connected to the interdigital eh 
3 If, a ground pad 31j connected to the interdigital electrode pattern 31g, and a dummy electrode pad 
The ground pads 31h - 31j carries thereon ground bump electrodes 31H - 31 J, respectively. Similarly 
another dummy bump electrode 3 IK is provided on the dummy electrode pad 31k. 

[0025] FIG.5 shows an example of the wiring pattern 41a provided on the bottom part 41 A of the pa 
body 41 in correspondence to the electrode pattern of FIG.4. 

[0026] Referring to FIG.5, the wiring pattern 41a includes an input pad 42A contacting the input bin 
electrode 31 A when the piezoelectric substrate 30 is flip-chip mounted, an output pad 42B contactin 
output bump electrode 3 IB when the piezoelectric substrate 30 is flip-chip mounted, a ground pad 4: 
contacting the ground bump electrodes 31H and 3 lj when the piezoelectric substrate 30 is flip-chip 
mounted, and a ground pad 42D contacting the ground bump electrode 311 and the dummy bump ek 
3 IK when the piezoelectric substrate 30 is flip-chip mounted, wherein the ground pad 42C and the g 
pad 42D are connected with each other by a conductive pattern 42E. Further, a seal ring 42F of a 
conductive pattern is provided on the bottom part 41 A so as to surround the pads 42 A - 42E continue 
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Further, the input pad 42 A and the output pad 42B are formed on the bottom part 41 A in the region 
between the ground pads 42C and 42D. 

[0027] Referring back to FIG.3 again, the side wall part 4 IB surround the piezoelectric substrate 30 
chip mounted on the bottom part 41 A. Thus, the bottom part 41 A and the side wall part 41B form to 
a depression 41C accommodating the piezoelectric substrate 30 in the package body 41. Further, a 
conductive seal ring 41b is formed on the top surface of the side wall part 4 IB such that the seal ring 
is connected electrically to the ground pad 41e on the bottom surface of the bottom part 41 A via a gi 
pattern 41 d extending through the side wall part 4 IB. 

[0028] Further, a conductive cap 43 typically of a metal is formed on the side wall part 4 IB, and the 
is connected electrically to the ground pad 41e on the bottom surface of the bottom part 41 A via the 
conductive seal ring 41b on the top surface of the side wall part 4 IB. 

[0029] As can be seen from FIG.3, the SAW device 40 of the present embodiment eliminates the sp* 
which has been necessary for accommodating the bonding wires in the SAW device 20 of FIG.2, by 
chip mounting the piezoelectric substrate 30 on the bottom part 41 A of the package body 41. As a re 
the overall height of the SAW device 20 is reduced. 

[0030] FIG.6 shows the frequency characteristic of the SAW device 40 of FIG.3 in comparison with 
frequency characteristic of the SAW device 20 of FIG.2. In FIG.6, the frequency characteristic was 
measured in both cases in the state that the piezoelectric substrate is mounted on the package body a 
package body is sealed by the cap. In the drawing, the frequency characteristic of the SAW device 4 ( 
FIG.3 is represented by a continuous line, while the frequency characteristic of the SAW device 20 c 
FIG.2 is represented by a broken line. 

[003 1] Referring to FIG.6, it can be seen that the SAW device 20, which uses the bonding wires, she 
slightly better off-band spurious suppression (spurious suppression outside the pass-band) in the free 
range close to the pass-band, while the SAW device 40 of FIG.3 shows a much better off-band spuri 
suppression in the frequency range exceeding about 3.6 GHz. In view of the fact that there tends to c 
problem of noise emission caused in a portable telephone set or radio set that uses a plural number o 
devices due to the interference between the SAW devices, and in view of the fact that such a noise 
emission is predominant in the very high frequency range higher than about 3.6 GHz, the SAW devi 
of the present embodiment is quite effective for suppressing the noise. 

[0032] FIG.7 shows the frequency characteristic of the SAW device 40 of FIG.3 in comparison with 
case in which the conductor pattern 42E connecting the ground patterns 42C and 42D is eliminated. 
FIG.7, the continuous line represents the case in which the ground patterns 42C and 42D are electric 
connected with each other, while the broken line represents the case in which the ground patterns 42 
42D are isolated. 

[0033] Referring to FIG.7, it can be seen that a slightly better off-band spurious suppression is obtaii 
the frequency range close to the pass-band frequency when the ground patterns 42C and 42D are iso 
In the frequency region exceeding about 3.6 GHz, on the other hand, it can be seen from FIG.7 that 1 
SAW device 40 of FIG.3 provides a much better off-band suppression as compares with the SAW d< 
20 of FIG.2. 

[0034] In view of the fact that there tends to occur a problem of noise emission caused in a portable 
telephone set or radio set that uses a plural number of SAW devices as a result of interference of the 
devices, and in view of the fact that such a noise emission is predominant in the very high frequency 
higher than about 3.6 GHz, the SAW device 40 of the present embodiment is quite effective for 
suppressing the noise. 



[SECOND EMBODIMENT] 
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[0035] FIG.8 shows the construction of a SAW device 50 according to a second embodiment of the j 
invention, wherein those parts corresponding to the parts described previously are designated by the 
reference numerals and the description thereof will be omitted. 

[0036] Referring to FIG.8, the SAW device 50 of the present embodiment has a construction similar 
of the SAW device 40 except that the conductor pattern 42E connecting the ground patterns 42C anc 
on the bottom part 41 A of the package body 41 is replaced with an inductance line. 

[0037] FIG.9 shows the SAW device 50 of FIG.8 in plan view. 

[0038] Referring to FIG.9, the inductance line 42G is formed of a zigzag conductor pattern extendin 
the bottom part 41 A, and the ground pattern 42C and the ground pattern 42D are connected with eac 
via the inductance formed by the zigzag conductor pattern. 

[0039] FIG. 10 shows the frequency characteristic of the SAW device 50 for the case the inductance 
line 42 is changed variously. 

[0040] Referring to FIG. 10, it can be seen that the off-band spurious suppression of the SAW device 
changes variously depending on the value of inductance of the line 42G and that the off-band spurioi 
suppression is improved in the frequency range close to the pass-band frequency of the SAW device 
with increasing value of the inductance. In the case the inductance of the line 42G is set to zero, on t 
other hand, the off-band spurious suppression is improved in the frequency range exceeding about 4 

[0041] Thus, it is possible to optimize the off-band spurious suppression in the SAW device 50 of th 
present embodiment, by optimizing the value of the inductance of the line 42G according to the neec 



[THIRD EMBODIMENT] 



[0042] FIG. 1 1 shows the construction of the SAW filter 60 according to a third embodiment of the p 
invention, wherein those parts corresponding to the parts described previously are designated by the 
reference numerals and the description thereof will be omitted. 

[0043] Referring to FIG.l 1, the SAW device 60 of the present embodiment has a construction simik 
that of the SAW device 40 of FIG. 3, except that another conductive pad 44 is formed on a contact p* 
formed on the bottom surface of the package body 41. It should be noted that the contact pad 42 incl 
the contact pads 42A - 42D described previously with reference to FIG.5 and that the conductive pa< 
formed in correspondence to the region in which the bump electrodes 3 1 A, 3 IB and 31H-31Kontl 
piezoelectric substrate 30 make a contact (designated in FIG.l 1 collectively by a reference numeral 
See also FIG.4. In the illustrated example, the bump electrode 31 has a construction in which two bu 
electrodes are stacked. 

[0044] For example, the pads 42 and the conductive pads 44 may be formed by a conductive layer ir 
a Ni layer is sandwiched by a pair of Au layers. Alternatively, the pads 42 and the conductive pads 4 
be formed by a Cu layer. Further, each of the bump electrodes 3 1 may be formed of Au. 

[0045] In the SAW device 60 of FIG. 11, the separation between the principal surface 30A of the sub 
30 and the bottom surface 41 A of the package body 41 is increased as a result of the formation of th< 
conductive pad 44 on the pad 42 or as a result of the multiple layer construction of the bump electro< 
Thereby, the risk of short circuit between the conductor pattern on the substrate 30 and the wiring pa 
on the bottom surface 4 1 A is reduced. 
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[FOURTH EMBODIMENT] 

[0046] FIG. 12 shows the construction of the SAW device 70 according to a fourth embodiment of tt 
present invention, wherein those parts corresponding to the parts described previously are designate< 
the same reference numerals and the description thereof will be omitted. 

[0047] Referring to FIG. 12, the bottom principal surface 30A of the piezoelectric substrate 30 is nov 
divided into a region 301 and a region 302, and the electrode pattern of the ladder-type filter describe 
previously with reference to FIG.4 is formed on each of the foregoing regions. Further, a wiring patt 
(41a)l corresponding to the region 301 and a wiring pattern (41a)2 corresponding to the region 302 ; 
formed on the bottom surface 41 A of the package body 41 with a mutually isolation. The ladder-typ< 
formed in the region 301 and the ladder-type filter formed in the region 302 may have respective, mi 
different off-band spurious suppression characteristics. 

[0048] It should be noted that each of the wiring patterns (41a)l and (41a)2 includes the contact pad 
- 42D explained with reference to FIG. 5 and the contact pads 42C and 42D are connected with each 
electrically. 

[0049] Thus, according to construction of the SAW filter 70 of the present embodiment, it is possibl 
form a plurality of filter elements having respective, different pass-band characteristics in a common 
package body. Thereby, by connecting the ground electrodes commonly in each of the regions 301 a 
302, it is possible to improve the off-band spurious suppression substantially in the very high freque: 
range much higher than the pass-band frequency. By separating the ground electrode in each of the r 
301 and 302, it is possible to improve the isolation between the filter elements. 



[FIFTH EMBODIMENT] 



[0050] FIG. 13 shows the construction of a SAW device 80 according to a fifth embodiment of the pi 
invention, wherein those parts corresponding to the parts described previously are designated by the 
reference numerals and the description thereof will be omitted. 

[0051] Referring to FIG. 13, the bottom principal surface 30A of the piezoelectric substrate 30 is divi 
into the regions 301 and 302 similarly to the SAW device 70 of FIG.12, and the region 301 is former 
the ladder-type electrode pattern explained with reference to FIG.4 similarly to the previous embodii 
In the present embodiment, on the other hand, an electrode pattern corresponding to a double-mode- 
filter shown in FIG. 14 is formed on the region 302. 

[0052] Referring to FIG. 14, an input electrode pad 311 and an output electrode pad 31m are formed < 
region 302 and an input interdigital electrode pair Tin is formed in electrical connection with the inp 
electrode pad 311. Further, a pair of further input interdigital electrode pairs Sin are formed at both k 
sides of the interdigital electrode pair Tin on the propagation path of the surface acoustic wave excifc 
the interdigital electrode pair Tin. Further, a pair of reflectors Rin are disposed at further outer sides 
thereof. 

[0053] On the region 302, there is further provided an output-side interdigital electrode pair Tout in 
electrical connection with the output electrode pad 31m, and a pair of further output interdigital eleci 
pairs Sout are provided on the propagation path of the surface acoustic wave at both lateral sides of t 
interdigital electrode pair Tout. The output interdigital electrode pairs Sout are driven by an output e 
signal of the interdigital electrode pairs Sin, and the surface acoustic wave thus excited by the interd 
electrode pairs Sout drives the interdigital electrode pair Tout formed there between. The output of t) 
interdigital electrode pair Tout is then supplied to the output electrode pad 31m. 
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[0054] In the double-mode -type filter of the foregoing construction, a ground electrode 3 It is forme( 
the region 3 le in correspondence to the interdigital electrode pair Tin and a ground electrode 3 In or 
formed in correspondence to the interdigital electrode pair Sin. Further, a ground electrode 3 1 s is foi 
correspondence to the interdigital electrode pair Tout and a ground electrode 31p or 31q is formed ir 
correspondence to the interdigital electrode pair Sout. Further, bump electrodes 31L-31Q, 31S and 
are formed on the corresponding electrodes 311 - 31 q, 31s and 3 It, respectively. 

[0055] FIG. 15 shows the wiring pattern formed on the bottom part 41 A of the package body 41 in 
correspondence to the electrode pattern of the double-mode-type filter of FIG. 14 formed on the 
piezoelectric substrate. 

[0056] Referring to FIG. 15, it can be seen that the part of the bottom part 41 A corresponding to the i 
302 of the piezoelectric substrate 30 carries an input pad 42H for contact with the input bump electn 
31L, an output pad 311 for contact with the output bump electrode 31M, a first ground pad 42 J for cc 
with the ground bump electrodes 3 IN, 3 IP and 3 1 S, and a second ground pad 42K for contact with t 
ground bump electrodes 310, 31Q and 3 IT, and the pads 42H - 42K are surrounded by a seal ring 4: 
similar to the seal ring 42F explained previously. 

[0057] In the wiring pattern for such a double-mode -type filter, it should be noted that the first grou 
42J and the second ground pad 42K are formed in a mutually isolated state, and no pattern is formed 
bottom part 41 A for electrical connection between the ground pads 42 J and 42K. In correspondence 
mutually isolated wiring patterns (41a)3 and (41a)4 are formed in the part of the bottom part 41 A 
corresponding to the region 302 in place of the wiring pattern (41a)2 of FIG. 12. 

[0058] Other aspects of the SAW device 30 of the present embodiment are similar to those describee 
previously and description thereof will be omitted. In the SAW device 80, too, it should be noted tha 
wiring pattern formed on the bottom part 41 A of the package body 41 is electrically separated into a 
corresponding to the ladder-type filter and a part corresponding to the double-mode-type filter. Furtl 
interaction between these two parts are positively eliminated by shielding the respective parts by the 
rings 42F and 42L. 

[0059] In the SAW device 80 of the present embodiment, it is possible to form a ladder-type filter ar 
double-mode-type filter integrally in a single package body. 

[0060] Further, the present invention is not limited to the embodiments described previously but van 
variations and modifications may be made without departing from the scope of the invention. 



Data supplied from the esp@cenet database - Worldwide 
Claims of corresponding document: EP1 076414 



1. A surface-acoustic-wave device, comprising: 
a piezoelectric substrate; 

an electrode pattern provided on a principal surface of said piezoelectric substrate, said electrode pat 

forming a ladder-type surface-acoustic-wave filter; 

and a package body accommodating therein said piezoelectric substrate, 

said package body comprising: a bottom part carrying said piezoelectric substrate in a face-down sta 
a side wall part laterally surrounding said piezoelectric substrate on said bottom part, said bottom pa 
said side wall part forming together a depression accommodating therein said piezoelectric substrate 
said bottom part carrying a wiring pattern for electrical connection with said electrode pattern, 
said wiring pattern including a first ground pattern and a second ground pattern in a mutually separai 
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relationship on said bottom part, said first ground pattern and said second ground pattern being conn 
electrically with each other. 

2. A surface-acoustic filter device as claimed in claim 1, wherein said piezoelectric substrate carries, 
said principal surface, an input electrode, an output electrode, at least a pair of serially connected 
resonators connected between said input and output electrodes in series, an input-side parallel resonz 
shunting said input electrode to a ground, an output-side parallel resonator shunting said output eled 
to a ground, and an intermediate parallel resonator shunting said pair of serially connected resonator 
commonly to a ground, an input side ground electrode grounding said input-side parallel resonator, i 
output-side ground electrode grounding said output-side parallel electrode, and a plurality of electroc 
including an intermediate ground electrode for grounding said intermediate parallel electrode, said 
piezoelectric substrate being flip-chip mounted on said bottom part such that said input-side ground 
electrode and said output-side ground electrode make an engagement with said first ground pattern a 
such that said intermediate ground electrode makes an engagement with said second ground pattern. 

3. A surface-acoustic-wave device as claimed in claim 1 or 2, wherein said side wall part has an eng; 
surface adapted for engagement with a conductive cap member covering said depression, said engag 
surface carrying thereon a conductive seal ring engaging with said conductive cap member when sai 
conductive cap member is mounted on said engaging surface so as to cover said depression, said 
conductive seal ring being electrically connected to said first and second ground patterns. 

4. A surface-acoustic-wave filter as claimed in any of claims 1 to 4, wherein said first ground patterr 
said second ground pattern are connected with each other electrically via an inductance. 

5. A surface-acoustic-wave device as claimed in claim 4, wherein said inductance is optimized for 
maximum off-band spurious peak suppression. 

6. A surface-acoustic- wave device as claimed in claim 4 or 5, wherein said side wall part has an eng; 
surface adapted for engagement with a conductive cap member covering said depression, said engag 
surface carrying thereon a conductive seal ring engaging with said conductive cap member when sai 
conductive cap member is mounted on said engaging surface so as to cover said depression, said 
conductive seal ring being electrically connected to one of said first and second ground patterns. 

7. A surface-acoustic-wave device as claimed in any of claims 1 to 6, wherein said wiring pattern in< 
a stacking of a plurality of conductive layers. 

8. A surface-acoustic-wave device as claimed in any of claims 1 to 7, wherein each of said plurality 
electrodes includes a stacking of a plurality of bump electrodes. 

9. A surface-acoustic-wave device as claimed in any of claims 1 to 8, wherein at least one of an inpu 
electrode pattern and an output electrode pattern constituting said wiring pattern is formed on a part 
bottom part between said first ground pattern and said second ground pattern. 

10. A surface-acoustic-wave device, comprising: 
a package body having a mounting surface; 

a piezoelectric substrate mounted on said mounting surface in a face-down state; and 
a plurality of electrode patterns each forming a ladder-type surface-acoustic-wave filter provided on 
principal surface of said piezoelectric substrate facing said mounting surface in a state in which said 
piezoelectric substrate is mounted on said mounting surface; 

each of said plurality of electrode patterns including a plurality of ground electrodes on said principe 
surface; 

said mounting surface carries thereon ground pattern for each of said plurality of electrode patterns, 
that said ground pattern makes a contact, in each of said plurality of electrode patterns, commonly w 
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said plurality of ground electrodes. 

1 1. A surface-acoustic-wave device as claimed in claim 10, wherein said ground patterns correspond 
said electrode patterns are electrically isolated on said mounting surface. 

12. A surface-acoustic-wave device, comprising: 
a package body having a mounting surface; 

a piezoelectric substrate mounted on said mounting surface in a face-down state; 
a first electrode pattern provided on principal surface of said piezoelectric substrate facing said moui 
surface in said face-down state of said piezoelectric substrate, said first electrode pattern forming a 1; 
type filter; and 

a second electrode pattern provided on said principal surface of said piezoelectric substrate, said sec< 
electrode pattern forming a double-mode-type filter; 

each of said first and second electrode patterns including a plurality of ground electrodes formed on 
principal surface, 

said mounting surface carrying a first ground pattern making a contact commonly with said plurality 
ground electrodes of said first electrode pattern, said mounting surface further carrying a plurality of 
mutually separated second ground patterns each making an electrical contact with a corresponding o 
said plurality of ground electrodes of said second electrode pattern. 
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Hb&kir9-&tf* mt^ v^-is^WA i<vgffi±.iz& 
mztiz>mm>*v V4 2±iz. sy^Btt^-y H4 4*« 

4 2 \±Mzm 5 TUMi Lfc«at"« •/ K4 2 A~4 2 D £ 

, mrie^ittt^ ■« 7H4 4fi, flat aEms^ 3 0 ±<7) 

A*V7iffi3 1A, 3 IB, 3 1 H~3 1 K (04# 
SB. Hi l+KtiV^I4«P*3 IT— JgLT^-T) #3 

>?7h-?h&mz : &$&tiz>. m^<r>mx'\$. mw* 



[0024] mut. mbbk"? H4 2t5£vmn > & 

/-? -y H 4 4 (4N i Jf £ A u MTtm tfcflBS^WfWB 

z t * 4 -c# i.siii <mmmmkW.(> o -cii, una 

tf^N°-y H 4 2±tcSiJ<0#?lttyN°«y H4 4 *JgHW6i 

Huies«3 o±^^sn^ms^°^-^H<ffaKB4 

[»4Htt«] HI 2ii*5K8<OfB4|Uieyfc:«t4Wtt 
*B«®iB7 0^)»jfi*7ic^. fc*5LEIl2<K ittK 

4« 

[0025] 112 tr^-TSfc. a^atWCl4«HE£E 
3 0! t3 0 2 t^fiJL. -efl^ili0ffi«tc3fe^ia4 

•ti. z*>iz^ friflE«»«^'7 u >y r^- >y mgs tl 

4yc.y4r-*^:flc4 1 <^JggP4 1 AfcTJi. mie««3 0 

1 K^fiiS-rSlEISU^^-^ (41a)! t mBim3 0 

2 tZtt&t&WW-y (41a), i;**. ffiS^ 

kut»js**i4. mim®3o l tmmo t izb®. 

[0026] #^cOK^N°^-y (41a)! *3 itf 
( 4 1 a ) 2 JijfetcH 5TKWLfcSSR/'C-y H4 2 A~ 

42DSr#^, ^-0-5*>OJilt6>N°-y K42Ct42Di; 

»«JR«»ciWS*lTV^. -T^r^*>, Hi 2»3¥14l5l 

flW*tttt***-SagR07 4 /I^SS£|H|-C0/ t-y ^~ 

3d , 3 0 2 t=fcV^T««!«flS**afc««WK«« 
-fSdttCfcO. ^tciiii*«J: 0t(4SMcav 

ktfX'^h* ±tz. BUlS^-^iOlB^SO! , 3 0 2 tCi3 

^xmm&zftmthzkizx*), 7 4)u?mmse> 

T 4 Vis— is a vt>m±.~?z> . 
[*5«t«] HI 3(i. *^<7)^5HSSWci:l>3» 
14*B^a8 0cO«^^-f-„ ^'LHl 34>. ftt 
SJBBLita5^t(4PI-«0#fi5«r^*#L. iMB>!^«B&-r 

[0027] HI 35r#BS-r^,^ N Bf/IBfffl:^ 3 0 <7) 

t±b 3 o AtiH 1 2 c^^tt^B^a 7 o t mmizm 

m30 1 i3it/3 0 2 izjfrM £tl^ WisiW^ 3 0 1 Izii 

i?t<7>mmmbmmzm4X'mwLti?y-my 
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®3o 2 111 Aiz^-t-ryiv^-Ym? j ivfft&L 

[00 28] Hi 4 *«Ht4C, BUfBM^3 0 2 _Lfc 
ttAftW*? h" 3 1 1 kffl^mfii^-y H 3 1 mi« 
jSSfl.TfcO. Zblzm&Jmm>*'rY3 1 1(C«M 

a®«awT in **Bjei-4aitt«ii}»<ofiawffl»±iiiifiB 

[0029] huIE««3 0 2 ±{ct±, $ 6(cMCtt^« 
H3 lmfcS»3;fcTmaWI>S!mWT„ t # 

tipMit«&*fs 0Ut jiBuie-McossffiSffi*fs in *^<7)aj 

HtflWiy K3 1 m(:§t^. 
[0030] *^&fij£c7)^7Vl^E- HI7 -f /k?T 

SSil«ffi3 1 1#„ ffFf ESMUfii** S i n izws txtm 

mm3 1 nh^it3 1 o*>\ ifcfflffi«ffl«WT 
out izMmLxmmn&3 1 Htne«a«fii«s 

out C»KLT«*«K3 1p^SV«3 1 qjWgjftS 
ft. MiB«Si3 1 1-3 1 qfcitX3 1 s, 3 1tlt 
(4. *ft-m*fJ6-f hrt>7W&3 1 L~3 1 Qfc it* 

3 1 S, 3 1Ttfm$LZtl&« 

[00 3 1 ] HI 5(4. HI 4tfO£E*KffiJi(CfcttS^' 
://l^-KM7^?«@yN°?-yfcttJELT. MfE^ 
•y ^-Hif^A 1 C9JSS54 1 A±tC^j£$*t6B£|gy^ 
01 5£*8W4fc:, 1N£jgffi4 1 AO? 

^irf EEttM* 3 o co^tfi 3 o 2 £tti&t & mt\z\z . 
mriEA^^rmi&s i L^av*? h-r&A:^ •/ k 

4 2nt. mz&Ji^yy°nm3 iMtfa>??h-?& 
ttsjjy^y K4 2it, Mietiifi^'^rttiis in, 31 

P, 3 1 Si>'3y^^ htl.Sl£7)gftA- 7 K4 2 J 
b. w!3iim^>y°VM3 IO, 3 1Q, 3 1T*«ny 

l-BUtfly^y K4 2 H~4 2 K<4. 9t<r>~s— )W) 2 
Ffc|BI^^-;l^';>-^42L(Cj;'9HttLTV^. i 

mie^ 1 <n$m.n~j F4 2J tm2cr>mw 

^y V 4 2 K t {4ffl£fofrSt LfcttS&T'J&fcSfU H?IE 
JS8K4 lA±t=|ii#*«»Wfc:SSIW4''^->'3& t »J« 

$iisifcii*v^. ztiizMfctx. mi3{,zt5^xm 

IBJKa54 1 A«d*>. MIEffiftS3 0 2 (cjtj&rsat^T 
{4, 01 2C0WM'*?-y (4 1 a) 2 DfcWS 
lZfrmLtimM'*7-> (4 1a) 3 fcitf (4 1a) 

[0032] ^mm<m^immmm.8 o o-etofluco 



l<50JgSJ4 1 A±fc:®j£$;fx&Ifrtfy^-y{4. 

ffctim't&&ftbX'&mmzftmzixx*i'). t&i> 

«l«UWW1K>^-;PU ^4 2 W44 2 L 
[0033] 2|s^Sft^J^3¥tt^BSjSaig8 0 Tli. 

^- \t§ma&7 ov9h z-wmzmm-z £ t #-e 

. mmmnimizmmtitzm'gMzts^xm* 
ti^sm ■ m&fflmx'*>&. 

[0034] 

H\ yN--/^--^*fr±t5r-S7 ^ ;^««<?5«ai/'C 

zztizz*). 4 yrvj^zm/tth 

tzMziSm bZtiX^tz; * -/ *r- i/^fat^m&iPt 
«7^- ^'IM X S jfet'S *4 £ b Ittffilz 

[0035] mrnm2$dffi<o*mi(?y¥mizj;ti& , m 

f-ytzif&ti* \/\ittm**i'*yh~?k\\&i}m 
mmm%s<vimwmb?y?7 h-rs^d^i^s 

2<vmmj-<?-y$:Bf$.i; zuzmzmi 

[0036] siw^4gEawais»^*o^a(cj:nHr. m 
^ii5izfm'2<r)ffi&^9—y*4yy?9y**lt 

Lxm^mzmmL, y-ytfyxzmmfcth 

•t&ZbifiXZh. M*3H7*4V^i8iBttco*fHB^) 

#^tcj:^(4". mmmtmmzmmn^yTnmmttzj: 

0 £ k iz X 0 . * h v ^(4 H>fiEII^M±oiEI|y 

<vtm'*?-y bm&~?2>fflm&®M2ti$> . 

[0037] ft*3S9 , l OKtt<^«ffl«o««fc:.fcrt. 

ar. B>riEE«««±ffi±^7y-ffl7 ^ >\s?ffi&Lcomm 

&$mmiWizttLxi>mm*imx'$>&. mcmi he 
mco*mieffiWiizitu£. *m»±* mmE.mmm± 
muz^y-w? ^ A'9m&0i*mr*9—v b yyju* 
- \*wm&<n*m> - ynmu ^tt^mmmmm 
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[Hi ] 9mf&?r-m7 4i\'?<nwmsm*7Ft 
[03 ] xminnimtmizx&w&mmmmvm 

[04] 03<^^iH«KHte*5Vvt, ffitt»E±fc: 

[05] m3cowte.mm%imwi<z&^x , 

#±.izm4(om&'*f->izjctfci.xmf&2ti&mwi 

?->£vk-tmx'&&. 

mt}m3<mmimmw<nmmLim*. 020 
[08 ] *mxr>m29mmiz ZizmmmmmeM 

$&5frtmX'foh. 

[H9] 08CO»tt«HSgBfc::l3VVt, /Ivf-St* 
[010] H80»tt*ffi«^Offla3Bf»tt*S^H 

[011] *^^3HJ60iJfcJ:-l.3¥e*S^S^ 

2r ^-^"0T*ib •§> . 
[012] *»HJ§^mS^WcJ:S»tt^ffi^B<0 

[013] *»IB^5|(ESt«fc:J:*»tt«BS«3fEa<0 
flfj££*-r0-C£&. 

[ 0 1 4 ] 0 1 3 «3*tt*ffi^iatcfe v . blums 

-V<7)#l£^-f0T'$>6. 

[ 0 1 5 ] 0 1 3 WWttM&gatCfc V Vt , / \* ■/ 7-- 

5**flc_BcH 1 4 OHM^-^teJWS LT»*S*t& 



[$3P*?-<93MfI] 
10, 30 Emmm 

1 1 A*«HF 

1 2 tlWjJfiFF 

13, 14 E7U£&«§ 
15, 16, 17 M^Jftlifff 

20, 40, 50, 60, 70, 80 WttSlffljSJIB 

2 1, 4 1 A 
2 1 A jggP 

2 1a, 4 1 d &W*?-y 
2 1b &**UB 

21c, 21d, 41a ISI&'n 0 ?— y 

21e, 21f. 41e Igfii^y F 

2 1 B , 4 1 B 

2 1 C , 4 1 C Dflgp 

2 ID ^yf^^^ 

2 2A 

22e, 22f , 41b #»4 v— /HJ >"^" 

2 3, 4 3 ittt^f^77 

3 OA ffi«»£±ffl 

31, 31 A, 31B, 3 1H—31K A'y/^i 

3 1 aA^tSS^'y H 

3 1 btt5^«fii^^-y H 

3 1 c~3 1 g 

3 1h-3 1 j Sflfivs-yh* 

3 1k 

(41a)!, (41a), (4 1 a) 3 , (41a) 

4 2A AA'f'yF 
4 2B tiJ^-yh* 

4 2C. 4 2D »a- 7 H 
4 2E 

42F awttS'— /n; >^ 
4 2G >f yr^xxfcK 

4 4 mw^-y 
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F^-A(##) 5F044 KK01 QQ01 

5J097 AA16 AA17 AA29 BB11 CC02 
DD24 HA04 JJ01 JJ07 JJ08 
JJ09 KK04 KK10 LL01 
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